Objective: Responses to afferent input during locomotion are organized at the spinal level but modulated by supraspinal centers. The study aim was to examine whether supraspinal influences affect the behavior of complex electromyographic (EMG) responses to single limb perturbations during walking. Methods: Subjects with motor-complete (MCSCI), motor-incomplete spinal cord injury (MISCI), and non-disabled (ND) subjects participated. Hip or knee joint trajectory was briefly arrested by a robotic device at early or late swing phase. EMG responses from muscles of both legs were analyzed. Results: Perturbation-induced EMG responses of spinal cord injured and ND individuals were similar in basic structure, with the exception that tibialis anterior onset times were delayed for SCI subjects. Across all groups, perturbations in late swing (i.e., near the swing-tostance transition) were associated with shorter muscle onset times and higher EMG amplitudes. Knee perturbations were associated with shorter muscle response onset times, while hip perturbations elicited higher response amplitudes. EMG responses were also evoked in muscles contralateral to the perturbation. Conclusions: These data indicate that neuronal circuits within the spinal cord deprived of normal supraspinal input respond to swing phase perturbations in a manner that is similar to that of the intact spinal cord. Significance: The adult human spinal cord is capable of generating complex, phase-appropriate responses much as has been observed in studies of human infants and in spinal animals.
Introduction
While the motor output associated with human walking is thought to be largely generated by spinal centers, both supraspinal and afferent input contribute considerably to the locomotor output (Dietz, 1992) . Afferent input is critical for adapting the locomotor pattern, in a phase-appropriate manner, to unexpected perturbation of the stepping limbs. As such, the neural circuitry underlying locomotor behavior is responsive to a broad range of afferent inputs from muscle and cutaneous afferents. In cat, reliance on afferent input appears to increase following the disruption of supraspinal influence, as occurs following spinal cord damage. For example, hindlimb deafferentation in the otherwise intact cat results in only minor impairment of walking performance on a level surface, with deficits in performance observed only in more complex stepping tasks (Bouyer and Rossignol, 2003) . Spinalized cats with preserved afferent input show well-preserved stepping coordination (Rossignol et al., 1996) . In contrast, extensive deafferentation of the hindlimb in spinal transected cats is associated with disordered intralimb (Giuliani and Smith, 1987) 
